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^ (57) Abstra ct: A preliminary buffer layer (2 1 ) is formed on a major surface of a substrate (1) as a polycrystalline layer or an amor- 
^ phous layerT~The preliminary buffer layer (2') is constituted of an In compound or a Zn compound which is not included in the 
^ substrate (1). Before forming a light-emitting region, the preliminary buffer layer (2') is subjected to a heat treatment for recrystal- 
^jj lizanon so as to be formed into a buffer layer (2). With this method, aZn semiconductor light-emitting device can be produced easily 
S and me quality of the light-emitting region can be improved 

N (57) MM «>±MLt.C* SfillCSIttlfcLM n »fb6«J$fctt Z n 3R^«lS«*«fifr^«[l9:^^ 



WO 2004/040662 

1 

w m m 
mm 

Z n O (M4tm&) ft, /<y R** y 7**A*h-# 3 . 4 e V ^^1*5 ESHi 

20 *zw&&<Dm&z&f$.Lx, %<d&, mmmomfm&tmmmomzkx 

mm&MU mm^¥^t^^yy 7MtiS:-th<Di>K #H200 1-684 
L3J> ±I5#P 2001-68485 #&&© «fc 5 fc\ £%ft(tt©7l$/$ 




PCT/JP2003/013910 




WO 2004/040662 PCT/JP2003/0 13910 

2 

C5. M£ff#li2 00 1-6 8 48 5^$fcgi7F£;fc,TV^RS 

(Radical Source) —MB E (Molecular Beam Epitaxy) Jfeg&ifSrJBVvt^fiM" 

5 *JV^il5V^^^$tl5 title, a^hiKORHifcfc*. -?:t>-?:^ Zn 

*©*a**«r*#ti-« r. & i W i1-5 a 
3§W©M^ 

±IBEJiSr«?*1-5 fc*©*|8K© z n 3R¥*^#**©»-©|(Jfefrifctt\ 
15 g&©£3<®_h^ «aaSfc^*tiftv^ I nmt^»Znmj[ 9 ft 

*WBaHR©±*Bi±lc#|&*l* fc«r*^7 7 **©JRlfct:J&ft LfcH, ir 
20 MkkirZ. 

*»whu %im®tfz n mt&tofrbftz z n ^s&ftisft&^&at&ii-s 

t>©"Cfc5 0 S^il§3fcM«ci©ffifc^$n5^5'77l©^iiSSrX 
25 frV> I n*fljfr**fcfiZ n»ft^*a>fe4S#tl*Ji*fcf4T*/U77^Jl©» 




WO 2004/040662 PCT/JP2003/013910 

3 

7 LTH«*fl5©*:«)osiwsi*Mrt-. $$&a©&aM**0!aR#ifflfc 
^^H5o ro«fc5^ i«ra^y7 7*fc#uri^*<k©fcft©fi!^*iti-i 

*TV*?:77JB*fc5. -©S«Sftft*fc x y 7 7 ® K *5 3 Sttcii 
^kStf* Sir* tic* «rft^y77Jifc#^ Wfeft if©£RK\ 

eoiiSjtwfciLtt, *g{t©^ffi^-tt)-e i b9^A-e*)«©-e, Ma© 
S*lfifc©fc * fcifc $ ft* t> © -c*> s /< y 7 7 Jl olSl t ttS*ffflfl©±*ffi 

25 Jdft©^y77SSr#rit-f5Zn*{k^*fcUTtt, JMW&fcfik ZnO^ Z 




WO 2004/040662 PCT/JP2003/013910 

4 

*tffct>©-$\ ZnOmSO (B&ifS) iH^O-gB&S (fitH) , Se (tV 

» N Te (7VWU) *£T?|B*$tffct>©&Jflv^ a. 

am) *£fcjflv*s »ttt, iTOtt, (ftM) #i 

o - 4 q c m@s k $ttttK:g*i % flra*»«K:# txaw-c* 5 ©-^wKrtm 

-?£>5i:W*.5„ Sfcfc, ITOli, 0ilx.Hff"77'l'T®tei:ZnOi:©ffl©|& < ? 

20 frbtts&nMb'tzz.b&nmzWbkz. zz.x\ mat, mm^yyr 

5 4:^A8 i-TSri: T\ mm* v 77lMI?ri U< v 7 7« £ 
Siiirt*i^oEiRjtt©*SriKoixtfJ:v^ifcfcjfc« 0 *©*t* % £&fiKtfSiaU:L 

25 ^jrais&tts «R©±*iBfcj3it5JiBirt*rtio»^ja«:i: % fflft* 




WO 2004/040662 PCT/JP2003/013910 

5 

5 ommK^zmkMi&mK ®mm±%m±K®mimLtzh<DbLxmf$.ir 

It* flfcttSW^HKItAttJ: £Jx«*tAtt4£K:T«teten$ 1> 

EW**«tt-e, mms<v77mm!m\zxwfa&ikisi£zmm, znzti 
<Dmtf£&fo*u&&kLxmmznm&ikisiizzb&x%, wtwu m&m 

±3£© J; 5 ^ Bttfc* y 7 7J1£> =B^Att#«©^ffl±te**Eai Lfc 
20 t>©£UT#j*1^5©#a*U^ ftfcttu ftifil&A&«:> Wa^y77li* 
H5«S*©ft^® <^«£f±Rftffl©Bi) 'J>4< &t>g*£Mftt*& 

1 ©SM i f±E*HM©**Bi lis «3fcAtt £: 45 S lc*iE» t fcffi i 4 5 © t\ 
^^»A^»4^#^*ixfc«ffttttJ:fittfct)©i-t-«^K*5**. «t 
25 r X\ «rS^ y 7 7®©Mffi!li: tt»ffl!l©*^®^Ttt, <J>4 < fc t-tivfilB 



WO 2004/040662 PCT/JP2003/013910 

6 

©*§iitt*ft±£tf«££OTIBi:fc!K tM^Ttt, 3&3fe«t#©S.S£$ fefcffi© 
fix tt^f H «iO€Mrt^*J»t5*ffiftSW5 0%&»P>9 9%S*i:)fc«tOT* 

<fc<5 0 

risk ztizmm fc*7*jv? 7*mk ltm& u lx&w& 

*1\ **l*fi«©^«M±fc?g|«1-<5«9aXy7Ta*7*^7 7^Jii:i-5. 

45. *LT, r©WS!Xy77«te»LT«l«ra*»U»IS*ft§*5Kfct>^ 
*t6*»K*fflv^«ri»cj:&, ErtL^rv^-cStt*fbjWltf«)-e, 111:! 
K*oxy77«i:t*ri*Wi«f*. *©t*Jk tett**tit*te©«£, * 
6> fctt* * ©Jfcft#$&#ft»z:»1H £ nfcMttt«*ifcx y 7 7 1 -T5 £ i 
mtftZ, *fc % T*A'7 7^*©»ikXy77«Hlti!lftft«*IS*i-t-« 

Witt*. o*5 s t^SlNlfc»©*£«rJ:$«$*$fcfc 



WO 2004/040662 PCT/JP2003/013910 

7 

ttttoMii fc *s «t 5 c:ffMAs$«e w mm 1 4*. 

fix 4>fc< i i^MSr4 o o'COTfct^LTfctttf, m*y7rm*&& 

w*v\ TW7 7Xfrt>&t&&^b, ti&ftm&wmr&z wax 

y7 7*fcffl^3*j*tmK:t>J:S;JS % ^fflj6>e>3 5 Ot^oa&JgjftUfc 

^tNWISfcttT*^ 7 ^iOSIft^^ y77lt 4-ffc*JC, Rft/<y 7 

L^uftj&sfe, MmmM<Dmmimm®moi&TZfB<zb\zhti:Zo *r 

*A «WH»*nB*rii«fc*<RJW-«it4<, »*i<B(rft^y7 7JI©SI| 



WO 2004/040662 PCT/JP2003/013910 

8 

77moMj&m£v hmmzw>fei-5cD&mkmz-z 0 *tz, z<D$jk<Dmytm 
moMf&mit, %ytm®offiimmzt> 3 o o~i o o ovm 
&<D$mkatiz 0 zzx\ m®'<y-7 7mKffi-rmim<Dmtz, ^<khm 
mm*M-tz>m& v ^mm^h z. kx\ %ytmm\z*it>t>tiztem 

K£*)iB:\<^y77mki-5Zk&pjmkteZ> 0 fcfc, ^a^y7rJBttt11»«fe 

< k\ci>t£Z><DX\ vma i o 0<amKLx&\7\z+ftxhz o 
yv&h%w*x?xm*m j fz>z.k&x%z> B ro*-et>, igftw&^-ts 

it) ^©*&W^i*Sr%i:tfc^ mat, ^b7^S = 7A©£j|higfo 
•efc 5 f"7 7 7gW#3§ WKft#ig?;fc 5 £ t * 5. - © «fc 9 Kf" 7 7 'f 7g 
r irT\ H3t^Sr«l^-t-5 Z n 7Mk£Vt)k(Dm&&&&*&ftti fc© 




WO 2004/040662 PCT/JP2003/013910 

9 

5 ©B&iiM hfc*J*ft<^fca»3*CfciJ>lEtt* #l'fi> RfftflgafcfcttSffc 

10 a**t^y7 7ai*-ft>»fc*)5*s *©BRfcU ><y77Ji©JMKrlj»«fc 

fc#a*U\ Sfc, '<y:77l©a*©TIWti:l/Ctt % tfteRj£3*iftl\a** 
mfo-tZ t V> 5 * V 7 7 1 0«W^tffctt < ft 5 ©T* 5 n mCLt^S £ 

fc#as u>. 

S4R©±*iE±fc, l*SRfca**lft^I n3Mb^*fcttZn3MtS*fc*»)ft 
20 «/<s'77a*»rtU K^y7 7*±K:Zn*ft'fr»J:9ft5S5*«*«r»riti- 

I n3Mfc***fcttZ n^fb^J; !3 ft&M$*3ft^©7&j&&ftJ: !? t>tt 

Mx-m&s ur* y ? t m * fti-r t zmt-tz. 

25 ±lB*35W©8-©K3i#ifcHu ±x£ Lfc*-©»jCWfei W C < > I n 




WO 2004/040662 PCT/JP2003/013910 

10 

«u strawy 7 7iw^m«tt> ««oFjitj; o mt u 
tarn* v ? 7itiittticWiift, wm^mmsL ± o t jw&fc-t- 

»t*/w7 7 ^ s ti< tt**L e> 2 ffi sr^r A/«isfi«ffi*» & * « s&a^ y?7i 

©»riMl«J: 0 t>«»cRJM-5«Htt, RR/<y77Ji*, ¥HAJI 

«fc <3 «>KaicR«Lfc«^ailEfcTIII&*fl5**5 21 it% **R«fcR*S*b 
15 &ttAtt (Wi) J: 0 5fii\ t> t < ttMSftattAttfcl^fott***© 
6>nfc^j/77iii:*1"-i* s ffifl!CTffii:fe«. i©£5£ % RR^y7 

20 ±iaLfc*»Wo*H©«3t^ifeH:, ma^jy77»©^ffl^> RWa/<y7 
25 5 0 



WO 2004/040662 PCT/JP2003/013910 

11 

y 7 7%*M& U »/< y 7 7 Jf ±K Z n fcflte* J: 5 *5B3fefS#S:?»r 

»HO«Jt^fci3V^Ttt % BU^ 5/ 77|fc»U2 &P£©#i|g,ifc©fci?>©}S& 

ff*^©«*tt*ai-5HSr»*«lK«ii5i4:*SBriBi/j;5 0 *LT, ling 
25 tt*tt©§6>4*i^±S:Briet1-«. tftfr^ **W©*H©*3t^ftU:i3»t« 



WO 2004/040662 PCT/JP2003/013910 

12 

k®wmm®uxhz> 0 ^(d^ %-<Df&&j&mKxm&mzMLtzm&^y 
77Mh\z i nmk&m±itz nxfc&yazmmtsikx^y 77B<Dm~mm 

h v s %mmm\x %%m&mm.& ± *> t^m*: k« 

mt v&m&mcik^xmft hot t^<ox\ m-mMK^xm^^ 

zz*x^ *%wcom-, ^(ommmco^xft^xztcitK %%®®<d 
m&m&ix mm, 3 0 omi o 0 oK&TKWtfctzmm* u\ 

25 £5®&i>h5(DX, ±PSiili:tTfilOOO < C<lrtT*J<©^a^LV\ itifc 




WO 2004/040662 PCT/JP2003/013910 

13 

5 * %ym®<Dj&f&m&it, 3 o oto± ioo o*c$kT\z.®j£tz<D tm 

15 ©Zn*4NMB8*«^-K:*J»t5/<y77JlWCs *Bf*l*fctt7*/i/7 7^Jifc % 
±$© t *j 5 y 7 7 AO Aftfrffiff^JMdlciKA 5 d i: ^ pf« 1 fc5. 

20 

0ffi©ffiljiftIftBil 

0 1 M\ #3S0J1© z n $ ^fWBft*?- o-|liit^«8fc^^5St|5©«WS»fffi® B 
0 2 1±, #»5H© z n mmkf ©-IQIfi»***-t«»»niiH. 

03 Afi, *»WOZ n*^fl^**^fc*J»t5^y77l©IBiiiS©ISl 
25 GISr^tlBfrlgBa. 



WO 2004/040662 PCT/JP2003/013910 

14 

m 4 Ctt, *m<DZ n **i*flc»***fc*Sl7$/< y 7 7^©|S|jtii@©^ 6 

UK SrSBftt 5 fc ft ©§ A 

Hlfc*i-J:$fc, t77^7lftl©±tIJ:|l, ZnOU» 
6*5^y77Jl2Sr^-r<5. -t l/T, M gl _.Zn a O (Olagl) (£*T> 
MgZnOHI5) H45nlMgZnOl3, Z n$ft&4b*>g>&3i£1£JI 
4 , ^|: P lMgZnO|5^ a: If* A*fc* jfcfc «fc 5 *?«£#jftfcT 

iStta4©#^fl-»fl v B«t+««*«*fclKi:T, flfctf, ZnO^, ZnO 
e, TeftifcejftL*:t>©4^Sl[t3WR$n5. ^J/7r|2li s 

***fcf±r*^77^si $ti5ara^y7 7**aui*-B:fc«K:, %%mm 




WO 2004/040662 PCT/JP2003/013910 

15 

m 1 y 7 7M 2 fc|&< #jg*5<t V % /<y77l2t K1rtz*><Dl$l®.^ y 
77M<D^¥**i/^/Vj$.&iX MOVPE (Metal Organic Vapour Phase 
Epitaxy) feh L < 14MB E (Molecular Beam Epitaxy) jfe&iffcT^^-frS ^ 

%7t%&ftM&fMfab-f%MOMBE (Metal Organic Molecular Beam Epitaxy) „ 

TuM&timztm&m t L#&%7t%j&ftm*%&kts<k%*~j>=. 

10 (CBE (Chemical Beam Epitaxy) ) LX^tt 0 $.tz s ^ 5 '7rl2S: 

fc"*-fc©fcs «SfiflS«!iSltjfe3it,^$jx5«ra^y77JifclRoTH*.ff % ±ffi 

hSr^fflLfc^/N°s/^y PLD (Pulsed Laser Deposition) 

v^^$*rt>«t< > *y77m<DmmmZnOt£}fOZn3ikik<$tya 
15 £W©«^.tf I TOi; **y9 J) ^fe£/BV^j£-t-5©2SJ:V\ 

it, WSk/<5'7 7S*s ^*^77^Jl*fc«:^»*Jliv^fciMI*«J:t>tll 

ZZX\ tt8L'<y7 7M®J&)&&fti*bZi>K >>t£ < k b&f&MMZ 4 0 0 TO 
TfcK^1"5©aUv\ 0Ux.fi* ffi&'*y7 7M*T*j\s7 7X&kLXJ&f&1r5 

m&tts nm>t> 3 5 o , cg*©ttBfc % £fe&mk lxm&+z®&\^ 3 5 

25 77«&JBfifcLfcfcfc, W^5/77lt^tT^Mg©fcJ6©«a$rJ6 




WO 2004/040662 PCT/JP2003/013910 

16 

»IS*{bfcTErtltt«ri««>5*:«)t<ti-t>ft'X»a!)6 

■c, ^a^^Mffi-ra^^^pT^^^s,, #i;ttf> ttiii^i i o ot£ t 
5 j&&a£ 3 o #m u ^amnsr s o o v t Litm&\t, ^fea 

fBj&^tt^ y ^^fift^fc/i^-t, Maiag«r3 o o~iio 

±12© <t 5 fcaM&S & ffigy * v 7 t € £ J: "CE IK 5 /< y 7 r € 2 tt 
15 ^J$£*L5. 3S3feSHfli 1 O Srs 0!l;fctfMOVPESSfc-C % 3 0 0~80 

0tlil©IIIST«t5 o HUCj3ft5nSlMgZnOJi2fcf± % n 

M \ t '—f*y Y t L/T B N A 1 N Ga, I n©l«Xtt2SUl±a $ ^**Jl5. II 
I®OT^r?&5B, AK Ga, Intt, I I JgOT^T-fcSMg , Zn7ciff£g& 
U na*+!>7fcK-*^«£i#WT?*>*. nlMgZnOi2©^ 
20 tt£#JtU ZnTG^^^^fcLS^Gafc, nIK-^hiUT«Rt5 

*fcfr, piMgZnOl5Ci pMK-^yhiLTL i, Na, Cu, N, 
P, As, AK Ga, In©liX(42t&(±m^5. UJSSg*"?** L 
i, Nali, I imTtmX'hZMg^ Znih*fh£g&U VR55*-efc5N, P, 

25 Asii, vi^r-feso-iK h rife:** pa^yr^K-trv^i- 




WO 2004/040662 PCT/JP2003/013910 

17 

K- My V ICuO Zb\c£t), Cuttpl F-/<y Y h itiitS 

i£fc&5 0 Al, Ga, In, Lift, Kbj®mtZZ-b\CtL*)^ fijf 

*pffl«H4SrJ:tH6^#S^i^#5 0 $£,Jc s p IBM g Z n OJS 5 ©l&fttt 
5 &#i£LT, Znt)U<tt:03C*»C>f*>'3NiatjgV^Ni, Ga, Al&tMn© 

*#wicf±, n 2 o, no, no 2 , coftif, xmrntortit, n 2 o dmft 

• SMtf* : H,Sfc£. 

15 • SeflUf* :H s Sett£. 

• Tel^ : H 2 Teft<t* 0 

• Znl (&*&#JE) : S?*^m& (DMZn) ,ifccfyUffi|& (DEZ 

n) ax. 

•Mgl (&JR$#M) : lf^^u-^i/^i?3:=vi^T^^^A (Cp 2 M 

20 g) %i> 0 

pIKwsVfHt, A 1 N GaWl n©l «»2«£U:ft > N£©£8s 

ant «t 5 &#& p a b t Lxmm r t k-^v h t 

LTtt^T©«fc5ftk©£&/rct5. 

•A1H#*: MJ ^^UT/U^^^A (TMA1) , h JJ aifvWT/V^ A 
25 (TEA 1 ) fc£ c 



WO 2004/040662 PCT/JP2003/013910 

18 

• Gal^ : MJ^/utfyfrA (TMG a ) JUxf/^y^ (TEG 
a) 

• In»*: MM^/H^S^A (TMIn) , hV*?A»(lsi?t± (TE 
I n) J&if 0 

5 pl^yhat^i (Ga) tfct,|CN3jS«|*n*^ pUMg 
nlK-^hat, Al, GaRDtl n ©iax»i2S^±^»1-5^i 

15 T% iSti4W P lMg ZnOMsZtifk+zmi: 5 «>M(*«#B«BE>Sj« 

Tlf* (^lXlO^Pa*^) *fc, miCna 

I I /VI it) £*t< LTt>Av\ 
20 flfcjr, «Sf4«4XOtpS!MgZnOS5S:|*S$*5^ lXio 3 Pa^± 

0 a*ttfc»«-Ct , ^^Sltl 4 fcSV^tt p gM g Z n O* 5 £#5 - 

^#*^5»*Sr0 2 fciftj|LTia^A*i5tOt-r5) iUxi 0 3 P aELtfc 
25 t*©#iV\ Sfef^ P SMgZnOl5W$t5^ piMgZnOg 




WO 2004/040662 PCT/JP2003/013910 

19 

&±© «t 5 fc L-CJ6*J1 $ 1 0 OM^TttL«, IS 2 jc^-t J; 5 4 
&Vpf^gZn0l5O--»Sr7*hy y^97-f-<?fcJ;9-tt|ftitUT % I 
5 TO**»&fc*aW**2 3fc»rirt-a-ar, »*©p£MgZnO/B5±fctt& 

«fw&***ioo#»fe*i5. -©*&£\ 

Tgfc 1 » fefT* 5 n k lufc 5. 

S©jR5fiifiS*iJ:0<-€:©^fiJc^llfcov>r, H*©SUfc^l8t i fcfcRWi-*. 0 
3A~H3C|i % ^j/77i©S5SiiS^tfeCtJb5 0 g|3A~03Cl^i- 
Stti 1 ©±*B5±t I n5R^**fc»Zn*fl2^*J:!)*Sir(ra^S'7 
7«2' *«LfJ, ^^7712' ^tT»ifeii{b©*:*©f»ftMl^«S 
20 U^j/7TS2iJ&i-t©Tffc« 0 Htr&^y7 7l©«7jj*^«S^#*if«: 
±»ra«|CTfi5ii^#5. HSAtt, ii^s/77|2' *££ftj|$ft:f± 
7*^7r^St^§*5#^m'r5t>©iU r©Bs 7 rJB 

2 ' *m&m k ItifiltSI^ l £if-7 7 -< 7SiR* if©^AS«i: 

25 *j«t*ri:#irtBift5. W{m^77B2' *7*fr77XMkLXM 




WO 2004/040662 PCT/JP2003/013910 

20 

mmmm^m nmrnxhrnxmrn) Kz&msmm-ti 

20 t>K, «t!9l@i^iS;p B p^^s/77li:-t-5r«i:^prtg < !;^5 e 

A~04C^i-„ 04A~B4Cfc*5tt3/<y:77B2fc**\ £1£1©£M 




WO 2004/040662 PCT/JK003/013910 

21 

<kh&&ti'z* %ytmu<of&&ia&tt, ±fBUfc<t5{^jx.ff3oo~ioo 

-eri-C, 9 V>&< fcfc«fcTttft/<y 7 7*2' &i*J& 

tt. SKUAS' 7 7® 2' t^tT»3^»o^daMJ:>Jt>jS!fifcBa!^**tfcJRte 

10 7 7l 2 ' ©MW©MWiit5i-cMiStt 1 ©pgi 

0 4 C fcfcv >T f± % 04 B fcfc 5 -©PI I ©Hi rSPg i ofttftHI on ^ 
US^y77l2' tiai^Srfl|J5»mii-**ai»^2" Sr, Wft^S'77« 
15 2' fc3§-!SP#2' i: IT, *o±fcSfefcJil^$*5'b©t?fc5. %-M 

4Cte*stt5'<:y7 7JB2tt x $Hf&#2' ,b Jg^5> 2 " 184 
BO/<y77S2 it) t>m&mftb<Dkt?>Z}:tf*imk%Z> a B4A~B4Cfc 

£ 5 fc, Way* y7 7l 07FM®&> fflt«y< v 7 r JtfdfrtfRkAai4>ft& 



WO 2004/040662 PCT/JP2003/013910 

22 

m * <o m m 



5 ft * v 7 T 1 U y 7 7 l±fc Z n i !9 & 538fti!IiSlc£^ 

3 Z n ^fiKfifonsm 

mm& t T #i£if H y 7 7 ® h ^ i: i: 1" 5 !»# ©$SHm l 

20 mm.<o z n mmm+om-x&o 

25 8. Mmmmttf7xmmx&zzk&¥rmttzm*omm%im&®<DZn 




WO 2004/040662 PCT/JP2003/013910 

23 

i o. mmo±mm±.\z, mmm^^n^ i ni^jfciizni^ 

10 n^gft^ft^oMm 

£ P> ^fiM-T 5 r. t J: 5 ffjfB^ y 7 r M t %+ Z. t t + 5 Z n 3R¥ 
20 12. MIB^y77lf^ ^^^rlOfS-lW^t^tiSifiatta^ M 

II 1 1 3H2«fe© Z n $^fl&£*?0a&m 
25 13. i^/<y77ltt^ iKb^^!>A»*fc««Hl^i0 45rfc*W» 



WO 2004/040662 PCT/JP2003/013910 

24 

14. tfriBM^w^msi^ 4 ooTOT^^i-srir^mt-t-^it* 

^©gl-itm 

1 5 . me,%ytmi$L<DMj$.m.mt, 3 o oto± i o o ototki^i-s r t 

■*-5»*©ttffl$l^ Hi OJgXfi&l l^©V^TtL^i«{c|E^0Zn^^ 

17. «r»^y7 7S©*Wtt, lMmOTi1-5ii:^»t"r5it*©«SH 
SBUS, HOSXiiil l9©V>-ftld>lJgt|3«©Zn^^|S3t^©S3 

tt Z n W5^y77li, Z n & ft ££ftf|$ £ < 

ftfc t> ©T-fc 5 ^ <t £#^<h "f 5 Z n »^»#3B5fc*f. 



WO 2004/040662 



• 

PCT/JP2003/013910 



1/4 



H1 



p^MgZnOjf 5 



mm a 



n^MgZnOl 3 



'*y7rM 2 



WO 2004/040662 



PCT/JP2003/013910 



2/4 

IH2 



&>lfE$B 22 




pMMgZnOii 5 




ITOm^23 


n^MgZnOjf 3 


'^y~7TM 2 



WO 2004/040662 



PCT/JP2003/013910 



3/4 



I3A 



1to&L'*y77M 2' 



m 1 



IU3B 



m 


Tim 


w 


in 






'^s^rJi 2 


1 


=> 


SKI 



HI3C 

2' 

/WYYYYYYYYYYYYm 



iS 1 



'*y77M 2 



PCT/JP2003/013910 



4/4 



2' 



